196 - O313/SINY

CRITICAL ITEM8 LIBT

PROJECI: SHM:
ASS*Y MOMERTIATURE: ELLD)

SYSTEM: ELECIR|CAL SUIISI'S!'[H
ASS'Y P/N: L} 83 SHfE!'

FHEA
REF.

FHEA
REV.

MAME, o17, &
oaaulng nir,
DESIGHAT TON

FAILURE MODE
AND
CAUSE

FAILURE EFFECY
ON
END I1TEN

RATIONALE FOR ACCEPTANCE
SCREENS: A-PASS, B-PASS, C-PASS

HOWR I FUNC.
2/9R -
CRITECALEITY

3200

COMMAND
LoGIc oty-1
REFERENCE
SCHEMATIC
2563765

RODE :

LOSS OF
CAPTURE AND
RIGID12E
CAPABILITY,

CAUSE(S):
(l'
al A FATLS

ARM REMA NS
LIMP UNTIL EE
MOOE S¥ 10 OfF
DURING AN AUTO
CAPTURE
SEQUENCE.
RELEASE IS
STILL AVAILABLE
IN B07H EE
PRINARY MODES.
WHEN RIGID OR

DIRECTION,
HOTOR MILL
STALL OR SLIP
CLUTCH DURING
CAPTURE SEQ.

WORST CASE
UNEXPECTED
PAYLOAD WOTION.
INCOMPLETE
AIGIDIZATION.
EIEII ACTION

REDUNDANT PATHS
I!IIIIHIIII

1) llllll.lll EE
MODE RELEASE.

2) BACKUP EE
RELEASE.

PREPARED B8Y:

MEWG

SUPERCEDING DATE: 08 OCT 87

DESIGN FEATURES

THE DESIGN UTELIZES PROVEM CIACUIT TECHNIOUES AND IS
IMPLEMENTED USING CMOS LOGIC DEVICES.

CHOS DEVICES OPERATE AT LOW POVER AND HENCE 0O NOT EXPERIENCE
SIGHIFICANT OPERATING STRESSES. THE TECHNOLOGY 1S MATURE, AND
OEVICE RELIABILTTY HESTORY IS VELL DOCUMEWTED. ALL STRESEES
ARE ADDITJOMALLY REDUCED BY DERATING THE APPROPRIATE
PARAMETERS IN ACCORDANCE WITH SPAR-RMS-PA.003. SPECIAL
RANOLENG PRECAUTIONS ARE USED AT ALL SIAGES OF MANUFACTURE TO
PRECLUDE DAMAGE/STRESS DUE TO ELECTROSTATIC DISCHARGE,

DATE:

g4 _JuL %1

————

CIL REV:

3



Z96 - O313/SH

CRITICAL ITEM8 LIBT

PROJECT: SRMS

ASS'Y NOMERTTRYONE: EEEU

SYSTEM: ElECI!!CI% SUBSYSIEM
ASS'Y P/N: ] X SHEET: 2

FMEA IMEA | NAME, oY, € . HE MODE SAILURE EFFECT HDUR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REY. oraulng efr. AND oN 2/
DESTGNATION LAUSE END 1TEN CRITICALISY SCREENS: A-PASS, B-PASS, C-PASS
3290 3 COMMAND o ARM REMAINS ACCEPTANCE TESTS
Locic aTr-1 S uF LINP UNTIL BE | ceeeeeommeannaan
REFEREMCE L a1 INRE AND WODE SV 10 OFF THE EEEU 18 SURJECTED 1O THE FOLLOWING ACCEPTAMCE
SCHEMATSC RILIDLIE BURING AN AUTO ENVINOMMENTAL TESTING AS AM SRU.
2563765 CAPABILITY. CAPTURE
SEQUENCE, O VIBRATION: LEVEL AND DURATION REFERENCE TASLE 6
CAUSE(S): RELEASE S
m STILL AVAILABLE O THERMAL: 70 DEGREES € 10 -2% DEGREES € (1 1/2 CYCLES)
utha ranLs IN BOTH EE
. PRIMARY WODES. THE EEEU 1S INTEGRATED INTO THE ENO EFFECTOR AND 1S FURTHER
WHEN RIGID OA EXPOSED 1O THE EXD EFFECTOR ACCEPTAMCE TEST ENVINOWMENTS
CAPIURE (VIBRATION AND THERNAL VACIAM).
COMMANDED EEEU
WILL SELECT THE END EFFECTOR ASSEMBLY 1S PART OF THE INTEGRATED RMS SYSTEM
INCORRECT MOTOR 1ES1S (IP518 RMS STRONGBACK TEST AND 1P552 FLAT FLOOR TEST)
DIRECTION. WHICH VEREFLES THE ABSENCE OF THE FAILURE MODE.
HOTOR WILL :
STALL OR SLIP QUALIFICATION TESTS
CLUTCH DURING | ----mceeomevesnees -
CAPTURE SEQ. THE EEEU IS SUBJECTED 7O THE FOLLOMING SRU QUALTIFICATION TEST
ENVIRONMENTS.
VONST CASE
O VISRATION: LEVEL AND DURATION - REFERENCE TABLE §
UNEXPECTED
PATLOAD MOTION, 0 SHoCK: 206/11HS - 3 ANES (8 DIRECTIONS)
INCOMPLETE
RIGIDLZATEON. O THERMAL:  +81 DEGREES C 70 -36 DEGREES C (4 CYCLES)
CREM ACTION 1 X 104#-§ TORN
AEQ. .
HUMIDITY:  TESTED IN THE END EFFECTOR HUMIDITY TEST.
REDUNDANT PATHS
REMATHING EMC: MIL-STD-441 AS MODIFLED BY SL-E-0002 (TESTS
--------------- CEO, CED3, CSOY, €502, €SO6, REOT,
1) MANUAL EE REO2 (M/B) RSO1).
MODE MELEASE.
2) BACKUP €€ FLIGHT CHECKOUT
RELEASE, | mreeeeoeecesses
PONS OPS CHECKLIST (AtL VEWICLES) ISC 14987
h
PREPARED BY: WENG SUPERCEDING DATE: 06 DCT 87 APPROVED BY: _ DATE: 24 JuL 9% CIL REV: __!




CRITICAL ITEMS LIBT

PROJECT: SAMS
ASS*Y NOMTHTIATURE: PITC

SYSTEM: ELECIRICAL SUBSYSIEM

assry p/N: SITEOTITTE- SHEFT: 3

£96 - 03713/SWY

FMEA EMEA HAME t FATLURE WODE FALLURE EFFECT HOWR 7 FUNC. RATIONALE FOR ACCEPIANCE
RET, nEV. pravin. 1r. AND ON 2
DESIGNATION CAUSE END TTEM CRETICALITY SCAEENS: A-PASS, B-PASS, C-PASS
3290 3 COHMAND MODE : ARH REMAINS CA/INSPECTIONS
LoGiC QY- L0sS Of LIMP UNTIL EE DA
REFERENCE CAPTURE AND NCOE SU 10 OFf
SCHEMATIC ®IGIDIZE DURING AN AUTO UNITS ARE MAMUFACTUNED UNDER GOCUMENTED OUALETY CONTROLS.
2563763 CAPABILITY. CAPTURE THESE CONTAOLS ARE EXERCISED THROUGHOUY DESIGN
SEQUENCE, PROCUREMENT, PLANNING, RECEIVING, PROCESSING, FABREICATION,
CAUSE(S)1 AELEASE (S ASSEMBLY, PESTING AND SHIPPING OF THE UNLTS. MANDATORY
u' STILL AVAILASLE INSPECTEON POINTS ARE EMPLOTED AT VARTOUS STAGES OF
A FAILS IN BOTH EE FABRICATEON ASSENBLY AND TEST. GOVERNMEMT SCURCE
H. PRIMARY MODES. INSPECTION IS INVOKED AT VARIOUS COMTROL LEVELS.
WHEN RIGID OR
CAPTURE €EE PARTS [NSPECTION IS PERFORMED AS REQUIRED BY
COMMANDED EEEY SPAR-RMS-PA,003, EACH EEE PART S OUALIFIED Al THE PART LEVEL
VILL SELECT T0 THE MEOUIRENENTS OF THE APPLICABLE SPECIFICAFION. ALL EEE
INCORRECT MOTOR PARYS ARE 100X SCREENED AND BURNED IN, AS A MINIMUM. AS
DIRECTION, REOUIRED BY SPAR-RMS-PA.005, BY THE SUPPLIER. ADD1TFONALLY,
HOITOR WILL EEE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WITH
STALL OR SLIP REQUEREMENTS, BY AN INDEPEMDENT SPAR APPROVED TESTING
CLUSECH DURING FACILITY. DPA IS PERFORNED AS REOUIRED BY PA.0D3 ON A RANDOMLY
CAPTURE SEQ. SELECIED SX DF PARTS, MAXIMUM 5 PLECES, MINIMM 3 PIECES FOR
€ACH LDY NUMBER/DATE {ODE OF PARTS RECEIVED.
WORST CASE .
cacveswnen VIRE 1S PROCURED 70 SPECIFICATION MIL-W-22T59 OR MIL-W-8138%
UMENPECTED AND IMSPECTED AND TESTED 10 NASA JSCHBOBD STANDARD WUMBEN 95A.
PAYLOAD MOTION,
INCONPLETE RECEIVING IMSPECYION VERIFIES THAT ALL PARTS RECEIVED ARE AS
RIGIDIZATION. IDENTIFIED IN THE PROCUREMERT DOCUMENTS, THAT NG PHYSICAL
CREV ACTION DANAGE HAS OCCURRED YO PARTS DURING SHIBMENT, INAT THE
REQ. RECEIVING DOCUMENTS PROVIOE ADEQUATE TRACEASILITY 1MFORMATION
AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTASLE PARTS.
REDUNDANT PATHS
REMAININ PARTS ARE INSPECTED THAOUGHOUT MANUSACTURE AND ASSEMBLY AS
emeeane APPRDPRIATE 10 THE MAMUFACTURING STAGE COMPLEVED. THESE
1) NANURL € INSPECTIONS INCLUDE,
MODE RELEASE.
PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
2) m::ur (1 AND ADEQUACY OF PLATED THROUGH HOLES,
RELEASE.
COMPONENT MOUNTIMG INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, E7C. OPERATORS AND [NSPECTORS ARE TRAINED
avp cenf1rIeD 1o NASA XHB 5300.4(3-1) STANDARD.
COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 15
PERSORMED USING ULTNAVIOLET LIGHT TECHMIOUES.
POST P.C. 8D, INSTALLATION [NSPECTION, CLEANLINESS AWD
VORKMAHSHIP (SPAR/COVERMMENT REP, MANDATORY INSPECTION POINT)
, P.C. BD, INSTALLATION INSPECEION, CHECK FOR CORREC! BOARD
ENSTALLATION, ALIGNMENE OF BOAROS, PROPER COWMECIOR COMTACT
MATING, UIRE ROUTENG, SIRAPPING OF WIRES £I1C.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEAML|NESS
(SPAR/GOVERNNENT REP, - MANDATORY INSPECIION POINI}
PRE-ACCEPTANCE TEST IMSPECTION, WHICH INCLUDES AM AUDLT OF
LOVER J1ER SNSPECTIDN COMPLETION, AS BUILT COMFIGURATION
VERIFICATION TO AS DESIGM ETC., {MANDATORY INSPECTION POINT).
PREPARED BY: HIVG SUPERCEDING DATE: 06 OCl 87 OATE: 24 JuL 91 CIL REV: 3



?96 - D373/SINY

CRITICAL ITEMA L18T

PADJECT: SAMS

SYSTEM: ElfC!R!EIL SUBSIS!EH
ASS'Y P/N: -38- SHEET:

FHEA EMER NAME, QTY ¢ A€ MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REP. REV. vRaving wir. "D ON M
DESIGNAT fON +ISE END ITEN CRIVICALITY SCREENS: A-PASS, B-PASS, C-PASS
790 3 COMMAND ARM REMAINS A TEST READINESS REVIEW CTRR) WHICH !NCLUDES VERIFICATION OF
LogIC oty-t - LIMP UNTIL EE TEST PERSONNEL, TESY DOCUMENTS, TEST EQUIPMENT CALIBRATION;
RETERENCE AND MODE SU 10 OFF VALIDATION STATUS AND WARDWARE CONFIGURATION |S CONVENED BY
SCHEMATIC 3 DURING AX AUTO OUALITY ASSURANCE IN CONJUNCTEON WITH ENGINEERTNG
2563745 1. CAPTURE RELIABILITY, CONFIGURATION CONIROL, SUPPLIER AS ABPLICABLE,
SEQUENCE ., AND THE GOVENMENT REPRESEMTATIVE, BREOR T0 THE START OF AN}
T IT RELEASE IS FORMAL JESTING (ACCEPTANCE OR QUALIFIEATION).
0] STILL AVAILABLE
UTiA FAILS N BOTH EE ACCEPTANCE TESTING (ATP) IWCLUDES AMOLENT PERFORMANCE,
H. PRINARY WODES. THERMAL AND VIBRATION TESTING, (SPAR/GOVERMMENY REP. -
WHEN RIGID OR MAMDATORY INSPECTION POINT).
CAPTURE
] COMHANDED EEEY INTEGRATION OF UNTT TO END EFFECTOR ASSY - INSPECTIONS INCLUDE
VILL SELECT GROUNDING CHECKS, CONNECIERS FOR BENT OF PUSHBACK CONIACTS,
INCORRECT MOTOR VISUAL, CLEANLINESS  INTERCOMNECT WIRING ETC, AND POVER-UP
mm:ml::. T1ESt 10 spar InsPECEION TEST PROCEDURE 11P-251D.
HOTOR Wit .
STALL OR SLIP PRE-ACCEPTANCE TEST INSPECTION, URICH INCLUDES AN AUDIT OF
CLUTCH DURING LOVER TIER IMSPECTION COMPLE110W, AS BUILT CONFIGURATION
CAPTURE SEQ. VERISICATION TO AS DESFCR €VC., {MANDATORY INSPECTION POINT).
VORST CASE ACCEPTANCE TESTING (ATP) INCLUDES, AMBIEMT, VIBRATION
cemmamanan AND THERMAL-VAC TESVING, (SPAR/GOVERNMENT REP. - MANDATORY
UNENPECTED INSPECT1ON POINT)
PAYLOAD MWOTION,
INCOMPLETE SRMS SYSTEMS ENTEGRATION. THE INTEGRATION OF MECHANICAL ARM
RIGIDIZATION, SUBASSEMBLIES AND THE FLIGHY CABIN EQUIPMENT 1D FORM THE SRMS.
CREW ACTION INSPECTIONS ARE PEAFOANED AT EACH PHASE OF INTEGRATION WHICH
REQ. INCLUDES GROUWDENG CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE COMMECIORS FOR BENT OR PUSH BACK CORIACIS EFC.
REDUNDANT PATHS
REMAINING SRMS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
saessmeomcsaans PERFORMANCE TEST. (SPAR/GOVERNMENT REP. - MANDATORY IMSPECTION
1) WANUAL EE POINT)
MODE RELEASE.
2) BACKUP EE
NELEASE.,
PREPARED BY: WG SUPERCEDING DATE: 06 OCY 87 APPROVED BY: DATE: 26 JuL 9t CIL REV: 3



G96 - O313/SWY

CRITICAL ITEM8 LIBT

PAOJECT: SRMS
ASS'Y NOMERELATURE: Efiu

SYSTEN: ELECIRICAL SUBSYSIEM

ASS'Y P/N: DF1174-3E-5

SHEET:

Wt

FHEA
REF.

FREA
REV.

MAME, o1y, B
orauluc nbr.
DESIGNAYION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
o
END ITEM

HOMR / FUNC.
21
CRETICALITY

RATIONALE FOR ACCEPTANCE
SCREEMS: A-PASS, B-PASS, C-PASS

290

CONMAND
LoGIC Q1Y-1
REFERENCE
SCHEMATIC
256375%

NODE ¢

LOSS OF
CAPTURE AND
RIGIDIZE
CAPABILITY,

CAUSE(S):
UTTIA FAILS
H

ARM REMAINS
LIMP UNTIL EE
HODE SW 1O OFF
OURING AN AUIO
CAPIURE
SEOUENCE.
RELEASE IS
STILL AVALLABLE
IM BOTH EE
PRIMARY MODES.
WHEN RIGID OR
CAPTURE
COMMANDED EEEU
WILL SELECT
INCORREC! MOTOR
PIRECTION.
HOTOR WILL
STALL OR SLIP
CLUFCH DURING
CAPTURE SEQ.

WORST CASE
UNEXPECTED
PAYLOAD MOTION.
INCOMPLETE
RIGIDIZATION,
EREU ACTION

REDUNDANT PATHS
REMAINING

1) MANUAL EE
MODE RELEASE.

2) BACKUP EE
RELEASE.

PREPARED BY:

MEVG

SUPERCEDING DATE: 06 OCT 87

FAILURE HISTORY

JHERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FATLURE
WODE ON THE SRMS PROGRAM.

DATE: 24 Jut 9}

CIL REV:



996 - 0313/SINY

CRITICAL ITEMB LISBT

PROJECT: SRMS

SYSTEN: EtEClllll:l% SUBSISIEH
ASS'Y PsN: -3k~ SHEET: ]

e emmr—tme e ———————— ASS'Y NOW T
) IMER | WAME, aTY, B | TATLURE MODE FAILURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE ]
REF. REV, orauiug xlr, AND oN 2/
DES|GHAY 10N T AUSE END ITEM CRETICALITY SCREENS: A-PASS, B-PASS, C-PASS
3290 ] COMMAND it ARM REMAINS OPERATIONAL EFFECTS
LoGIC ary-t LOSS OF LIHP UNTIL EE | ----eeeeeen-
REFERENCE CAPIURE AMD WODE SV 10 OFF
SCHERATIC RIGIDETE DURING AN AUIOD UMABLE 10 RIGIDIZE/DERIGIDIZE, [F FAILURE OCCURS DURING
2383765 CAPABILITY, CAPTURE #1GIDIZE SEQUENCE, THE CARRIAGE MILL WOT COMPLETELY RIGIDIZE
SEQUENCE, AND ARM WILL REMAIM LIMP LF 1M AUIO MODE. OPERATOR WILL DETECT
CAUSE(S): RELEASE |$ OFF NOMINAL OPERATION OF THE EE,
( STILL AVALLABLE
UtIa FAILS M 801N EE CAEW ACTEOM
. PRINARY MODES. | --==e-eee-s
WHEN RIGID DR
CAPTURE THE EE WODE SWITCH SHOULD BE TURNED OFF, CREW SHOULD OBSERVE
COMMANDED EEEU THE CAPIURE SEQUENCE AND DETERMINE [HAI THE GRAPPLE fIXTURE
VILL SELECT HAS BEEN DRAUN FAR EHWOUGH INTO THE EE TO PRONIBIT PAYLOAD
INCORRECT MOTOR ROTATEONS. IF THE INVERFACE DOES NOT APPEAR RIGID, ATTEMPT 10
DIRECTION. RAGIDIZE IN THE ALTERNATE MODE. 1F RIGIDIZE IS UNSUCCESSFUL,
HOTOR WIEL AVTEWPT MELEASE USING A PRIMARY EE MGDE. LF SNARES OPEN,
STALL OR SLIP NANEUVER THE ARM AVAY FROM THE PATLOAD. IF SWARES DON'T OPEN,
CLUTCH DURING AVTEWPT TO RELEASE 1N BACKUP MODE. IF SWARES OPEN, MAWEUVER
CAPIURE SEQ, ARM AUAY FAON THE PATLOAD, MANEUVER ORBITER AWAY FROM PAYLOAD.
IF SNARES CANNOT BE OPENED SN AMY MODE, THEN THE ARM/PAYLOAD
WORST CASE COMBINATION CAN BE JETTISONKED.
UMENPECTED CREW TRAINING
PATLOAD MoTION. |  --------
INCOMPLETE
RIGIDIZATION, CREV 10 BE TRAINED 10 RECOGMIZE OFF NOWINAL OPERATION OF THE
CREW ACTIOM EE AHD TC TURN MODE SWITCH 1D OFF AFTER SPEC TIME AND MANEUVER
REQ. THE ORPITER AWAY FROM A FREE FLYING PAYLOAD AT ANY TIME DURING
ARM DPERATIONS.
REDUNDAHT PATHS
REMATHTNG
ceeeemnnneaoaas MISSION CONSTRAINY
1) MANUAL EE | ==eeemreemcenenes
WOE RELEASE.
WHEN CAPTURING A FREE FLYING PAYLOAD, THE EE MUST BE FAR
2) BACKUP EE ENOUGH AWAY FROM STRUCTURE 10 PROHISIT CONIACT REGARDLESS oOF
NELEASE, PAYLOAD ROTATIONS,
OMRSD OFFLINE
PERFORM MANUAL EE CAPTURE AMD RIGIDIZE,
VERJFY CORRECT TIME FOR CLOSE fLAG 10 CHAMGE STATE.
AND RIGIDIZE FLAG 10 CHANGE STATE.
OMRSD ONLINE INSTALLATION
NOKE
CMRSD OHLINE TURHAROUND
PERFORM MANUAL EE CAPTURE AND RIGIDIZE.
PREPARED BY: NG SUPEACEDING DATE: 06 OCI B7 APPROVED BY: DATE: 26_JuL 9t CIL REV: 3




496 - 93713/SWN

CRITICAL ITEMB LIST

PROJECY: SRMS
ASS'Y HOM

SYSTEM: ELECIAICAL SUBSYSTEM
ASSY p;mhrnrhnfxr-s— SHEET:

FHEA
REF.

FMEA
L1318

NAME, aTY, &
pRavinG mfr.
DES1GMATION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
oM
END | TEM

HDI-I; {lfUHC. RATIOHALE FOR ACCEPTANCE

CRITICALITY SCAEENS: A-PASS, B-PASS, C-PASS

I

nw

COMMAND
Locir arr-1
RETLRENCE
SCHERATIC
2503765

Mrer

L0.

CAPI. L AMD
RIGIDLIE
CAPASILITY.
CAUSE{S):

UtTA FAILS

ARM REMAINS

LIMP UNTAL EE
MODE SW T0 OFF
DURENG AN AUIO

RELEASE IS
STILL AVAILABLE
N BOTH EE
PRIMARY MODES.
WHEN RIGID OR
CAPIURE
COMMANDED EEEU
WILL SELECT
INCORRECT MOTOR
DIRECTION,
NOTOR WMLL
STALL OR SLIP
CLUTCH BURING
CAPTURE SEQ,

WORST CASE

UNERPECTED
PAYLOAD MOTION.
INCONPLETE
AISIDIZATION,
CREW ACTION
AEQ.

AEOUNDANT PATHS
REMAIMEND

MODE RELEASE.

2) BACKUP EE
RELEASE.

PREPARED BY:

NEVG

SUPERCEDING DATE: 06 OC] 87

VERTFY CORRECT TIME FOR CLOSE FLAG
AND RIGIDIZE FLAG TO CHAMGE TO GNEY.

DATE: 24 4t 9

CIL REV:

3



